Item responses of two samples each of 622 normal and 573 educable mentally retarded children, 6 to 15 years of age, on Raven's Colored Progressive Matrices were submitted to a principal components analysis and varimax rotation. The following four factors were obtained; continuity and reconstruction of simple and complex structures, discrete pattern completion, reasoning by analogy, and simple continuous pattern completion. The factors corresponded to readily identifiable problem types. Comparability of factor structures of normal and retarded subjects indicated the factorial invariance of the test with children of different IQ levels. 
FILMED FROM BEST AVAILABLE COPY
of acquired knowledge or previously developed verbal skills, and planned these sets for use with intellectually normal children under 11 years of age and children whose intellectual ability has become impaired. Several factor analytic studies have examined the overlap between skills on the Raven and other tests of mental abilities (Banks, 1949; Burke, 1958; Vernon, 1950) .
These studies have most often been conducted with adult or older adolescent subjects and hive furnished evidence that the 60-item Raven test (Sets A, B, C, D, E) taps perceptual and spatial abilities as well as Spearnan's g.
While these findings are relevant to the present study, the purpose of this investigation was not to determine overlap in mental abilities measured by total scores on various tests, but rather to determine the specific skills measured by items on the Raven sets appropriate for children. Keir (1949) conducted an investigation of children's item responses by factor analyzing item scores of 300 children, aged 10 to 14, on the 60-item Raven test.
Results revealed the presence of a general factor accounting for 37% of the total variance and two supplementary factors which contributed 13% of the variance. Keir believed that these two factors corresponded to the relative difficulty level and the matrix structure of different items.
The method used in Keir's study cannot be considered comparable to modern factor analysis, since tetrachoric correlations among all possible pairs of items were factorized by simple summation. The tabl4 of faccor loadings indicated that, as a result of this procedure, the loading of every item was highest on the first factor, thereby increasing the amount of variance accounted for by that factor.
Keir's research differs from the prePent study in its methodology, age range of children tested, and sets of items administered.
In this investigation the Col!ured Matrices were administered in two separate studies. The second study provided an independent sample of retarded and nonretarded children, in order to determine whether the factor structures obtained in the first study were replicable.
Mathod
Normal Subjects
The sample of 243 normal subjects in Study 1 was drawn from low income areas of a large urban community in Massachusetts. They ranged in age from seven to twelve and were in the second through sixth grade. Approximately 60% were male and about a fourth were black.
The sample in Study 2 consisted of 379 students at schools in a large urban community in upstate New York.
They ranged in age from six to eleven and were evenly distributed among the first through fifth grades. Twentyeight percent of these subjects' fathers were employed in' business or professional occupations; the majority were blue collar or clerical workers. Fifty-five percent were male and 53% were black.
4
Retarded Subjects ' The sample in Study 1 consisted of 399 EMR children who attended special classes in public schools in the New England area. They ranged in age from seven to fifteen, with a mean age of eleven years (SD = 2). Sixty percent were male, about 25% were black, and three fourths were from working class families. The mean Stanford-Binet IQ of EMR subjects for whom this information was available (N = 242) was 71.0 (SD = 7.8).
The sample in Study 2 consisted of 174 special class students in schools in a large urban community in upstate New York. Fifty-five percent were male. This sample ranged in age from 51/2 to 14 years, with a mean age of 10 (SD = 2).
All but 5% were from low socioeconomic backgrounds (welfare, Raven's Coloured Progressive Matrices (1956) were group administered to all subjects in both studies.
Cdrman 5 This test consists of 36 six-choice problems comprising Sets,A, AB, B, with 12 problems in each set. Raven (1965) has described seven types of problems represented,by the items in these sets,4as follows: problems requiring simple continuous pattern completion (Al to A8), pattern completion with change in one direction (A9 to A10), pattern completion with change in two directions (All to Al2), discrete pattern completion (AB1 to AB3, B1 to B2), apprehension of three figures as a whole (AB4 to AB12, B3 to B5), concrete reasoning by analogy (B6.to B9), and abstract reasoning by analogy
The responses of all subjects on the 36 items were dichotomized into correct and incorrect responses (1 = incorrect, 2 = correct). These 36 item scores were then submitted to a principal components analysis with 1.00 in the diagonal, followed by a varimax rotation of the four factors obtained. This procedure was carried out separately with item scores of two samples of normal subjects and two samples of EMR subjects.
Results

Normal Subjects
With both normal samples, the four factor solution was found to best satisfy the criteria recommended by Kaiser (latent roots > 1.00) and by Cliff and Hamburger (1967) (significant breaks in latent roots). The four factors accounted for nearly identical percents of variance in Most of these items, however, had high loadings on another factor, as well as on Factor II.
Insert Table 1 about here When those items with high loadings on the same factor in both samples are considered, the factor structure for normal subjects seems to be as follows: Factor I includes items A7 to Al2, AB4 to AB11, B3 to B7. Factor II includes items AB1 to.AD3, Bl to B2 (Akhad high loadings on Factor II but higher loadings on Factor IV). Factor III includes items AB12, B8 to B12 (B7 had high loadings on Factor III but higher loadings op Factor I);and Factor IV includes Factors II, III, and IV correspond closely to item categories 
Many of these items had high loadings on
Factor I as well as Factor IV in Study 2 (e.g., items A7, A9, A10, AB4, AB5). Factor IV was the least consistent for the two EMR samples but accounted for a small percentage of overall variance (5.5 and 4.4% in Studies 1 and 2, respectively).
Insert Table 2fabout here When those items with high loadings on the same factor in both samples are considered, the factor structure for retarded subjects appears to be as follows: Factor I includes items A7, A9 to All, AB4 to AB10, B3 to B6. Factor II includes items A6, AB1 to AB3, Bl to B3. Factor III consists of items AB12, B8 to B12, and Factor IV consists of items A4 and AS (A6 loaded higher on Factor IV but more highly on Factor II). Factor IV contains items Al to A6 in the normal samples but only items A4 and A5 in the EMR samples. Item A6, while loading more highly on Factor II, had loadings above .30 on Factor IV for EMR subjects in both studies.
Items Al to A6 consist of linoleum block completions and are the easiest items on the test; these items were passed by a very high percentage of normal subjects in both studies.
Insert Table 3 The similarity of factor structures obtained with two independent samples provided evidence of the stability of the factorial composition of this test for retarded as well as nonretarded subjects. In addition, the factor structures of retarded and normal subjects were found to be highly comparable. This finding provides an indication of the factorial invariance of Raven's Coloured Progressive
Matrices with children of different intellectual levels.
